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.
The most common health problem experienced by international travellers while abroad, particularly those to developing countries, is travellers' diarrhea (3). However, symptoms may persist or prtmartly manifest themselves after the traveller returns home. Among short term visitors to developing countries, about 30% suffer severe diarrhea abroad and at home, alild 12% have severe diarrhea which begins only upon return home (4) . As diarrhea is so extremely common among travellers, stool examinations are often ordered as part of the workup of the returned traveller, particularly the individual who was ill while abroad. However, such testing may result in substantial health care costs, particularly if the prevalence of infection is low. For example, among North Americans, the use of routine stool cultures for detection of salmonella and shigella may yield positive results in only 1.5 to 2.5% of cases, resulting in costs per positive as high as $900 to $1200 (5) . Thus, a determination of organism prevalence will aid in the improved selection of patients for laboratory tests, in this instance, for post travel stool screening. Although many studies of acute travellers' diarrhea have been published, only a few studies report the prevalence of infections among returned travellers (6, 7) . and no published data exist regarding travellers returning to North American destinations.
This study describes the prevalence of parasites and pathogenic bacteria found on routine laboratory stool assessment among returned travellers attending The University of Calgary International Travel Clinic (ITC), and explores correlates of stool positivity such as trip duration.
METHODS
The University of Calgary ITC provides both pre and post travel health assessment, diagnosis and treatment for international travellers. Patients are referred by themselves, by community health nurses and by physicians. Pre and post travel patients routinely complete a self-administered questionnaire including sociodemographic data, dates of travel and countries visited. Post travel patients also complete a checklist of environmental exposures. Between January 1, 1986 and March 31, 1990, one stool culture and two examinations for ova and parasites were ordered for all returned travellers making a first post travel visit who attended the lTC; however, further stool examinations were car-lied out as clinically indicated. Persons who visited the clinic because of immigration to Canada were excluded from the study.
Stool specimens submitted for culture were routinely screened for salmonella, shigella, yersinia, campylo· bacter, aeromonas, pleisomonas, vibrio and verotoxin producing Escherichia coli. Specific testing for entero· toxigenic E coli (ETEC) was not carried out, as this procedure is not part of routine microbiological test· in g.
Specimens to be examined for ova and parasites were submitted to gauze filtration and gross inspection, concentrated, and wet and iron hematoxylin stained specimens were examined.
The following data were abstracted from the charts: dates of clinic visits; dates of travel; exposures to untreated water, milk and raw or poorly cooked meat and fish; use of medication; and results of stool examinations. Destinations outside of the United States and Canada, where the largest amount of time was spent, were coded up to a maximum of six destinations giving priority to destinations in developing countries. The number of visits exceeds the number of persons, because the first post travel clinic visit for each trip was used for persons who travelled more than once during the study period.
Data were coded and entered using the SPSS-DE statistical analysis computer programs. Frequencies. cross tabulations and stratified tables were performed using the MINITAB statistical package and P values are reported for descriptive purposes only. Odds ratios and 95% confidence intervals were calculated using the Epi Info Software Package.
RESULTS

Clinic population characteristics:
Duling the study period, the lTC saw 840 persons for post travel assessment. Because some of these had travelled on more than one occasion during the study period, there were 886 'first' post travel visits. In the discussion of results which follows, those rates based on persons versus visits will be so identified.
The majority of the visits were self-referred (81 .6%); however, 10.3% were referred by other physicians and 4.1% by the patient's employer. Five hundred and sixteen of the visits (59.2%) were made by males and 356 (40.8%) by females. The purpose of travel (846 trips) was: holiday/tour (47.4%); business/employment (40.8%); visiting family (2.8%); or other (9.0%).
Most persons (64.5%) had visited more than one destination: 17.6% visited six or more; 46.9% visited between two and five destinations; and 35.4% visited one destination. As shown in Table 1 , 70.7% had visited Asia, 37.6% Africa, and 28.9% Central/South America and the Caribbean. The duration of absence from Canada ranged from one day to six years: 39.4% lasted one month or less; 19.8% one to three months; 17.3% four to eight months; and 23.5% nine months or longer. Patients visited the clinic a median of 20 days after returning to Canada.
The median age of the patients was 31.7 years (range four months to 75.2 years), and did not differ between males and females.
Only 29.4% of the patients had been seen by an lTC physician for a pre-travel assessment. Diarrhea: Eight persons had had diarrhea prior to departure. Excluding these eight, diarrhea was experienced during or after the trip by 641 of 747 persons (85.8%) for whom data were available. Of the 589 where the onset of diarrhea occurred during the trip, 238 (40.4%) had symptoms persisting after returning to Canada. Medications: The majority of travellers (82.6%) used some form of medication while abroad. 1)rpes of medication taken included: antimotility (6.1 %); antibiotic/anthelminthic (37.8%); both antimotility and antibiotic/anthelminthic (4.9%); and other medications (33.70Al).
Stool submission: Stools were submitted for examination by 692 persons. Patients submitting specimens had been abroad for longer periods than those who did not. Of persons who had been abroad for one month or less, 7l.4o/o submitted stools for examination compared to 89.lo/o of those who had been abroad for nine months or longer (P<O.OO 1). Persons who submitted stool specimens were also more likely to have experienced diarrhea than those who did not (88.8% versus 65.1 %).
Prevalence of infection:
The proportion of persons infected with one or more organisms was 41.2%. Mixed infections were common. Although the median number of organisms isolated was one, up to six organisms were isolated from some persons. Table 2 between the isolation of classes of organisms (protozoa, bacteria or helminths) and the occurrence of diarrhea, after controlling for trip duration. In contrast, pathogens were significantly less likely to be isolated in persons whose diarrhea persisted after returning to Canada or had onset after returning to Canada, than in \)e'fsons who had ex.pertenced diarrhea only while abroad. Pathogens were isolated from 30.6% of persons who experienced diarrhea only while abroad compared · fu \: .'5% o\ ~ \\()'Se. Oionh.~ \)e-rS ~ed. 01:
began after returning to Canada. 1\rnong persons abroad for less than three months, those having onset of diarrhea during the trip were slightly more likely than those with onset after their return to have patho-genic bacteria isolated (odds ratio = 3.0, 95% confidence interval 1.02-9.39). Organisms were isolated from 40% of persons who had ever visited Africa compared with 31% of those who had not. Similarly, pathogens were isolated from 38% of persons who had visited Africa versus 30% of persons who had not. No other destination was associated with isolation of pathogenic or nonpathogenic organisms.
No association was observed between pathogen or organism isolation and the following environmental exposures: eating in local homes; eating poorly cooked or raw fresh fruit, fresh vegetables, pork, beef or fish; eating or drinking unpasteurized dairy products; drinking untreated or unboiled water; wading, bathing or swimming in fresh water; and walking barefoot or having close contact with wild or domestic animals. Organisms were isolated from 44% of persons who had eaten food obtained from street vendors compared with 30% of persons who had not; for pathogens, the proportions were 29% and 21%, respectively.
DISCUSSION
It is recognized that the prevalence of parasites and pathogenic bacteria reported in this paper may be biased because the submission of stool specimens for examination was associated both with patients having had diarrhea and with the duration of the trip abroad. Generalizations from these data must bear this caution in mind.
Additionally, the population of returned travellers studied in Calgary may differ from those observed at other travel clinics and may also differ from those seen in primary care practices with respect to trip duration, destinations and pattems of health care use. For example, only 16% of returned travellers attending a Finnish clinic had been abroad for one month or less (6) in contrast to the 39.4% in this study. The mean trip duration in a sample of retumed travellers attending a New York City clinic was 21.3 days (8). While 37% of both the Finnish and the Calgary samples had visited Africa, nearly 50% of the New York sample had done so. The proportion of the Calgary population visiting Asia was about twice that of the New York study and more than three times that of the Finnish. Thus, the findings of this study may not be generalizable to any other site. The trip duration and pattem of health care use on return from travel seen in Calgary is also of importance in that the long median delay (20 days) between retum from travel and Clinic visit will have reduced the detectable prevalence of bacterial infection, as the excretion of pathogenic bacteria subsequent to an acute episode of diarrhea has been shown to rapidly decline over time (9) .
A further limitation of the present study which restricts comparisons with other studies of travellers' diarrhea is that stool specimens were not routinely screened for the presence of ETEC, which is probably the most common cause of travellers' diarrhea (10) . However, the majority of Canadian hospital out-patient laboratories do not routinely perform this screen; thus, the present study may give some indication of what other Canadian centres with similar populations of travellers might expect to observe. Indeed, it is notable that the proportion of persons in our study from whom fecal pathogens were isolated (19.4%) is quite similar to the 15% found in a study of retumed travellers attending a Finnish clinic (6) . In particular, the proportions from whom giardia, E histolytica, trichuris, ascaris, shigella and hookworm were isolated were very similar to the proportions found among the retumed Finnish travellers (Table 2) . Similarly, the 3.3% of our patients infected with E histolytica is very similar to the 3.8% found by Jedlicka et al (7) among persons retuming from Africa, Latin America and Asia. The similarities are particularly striking because of differences between our population and that of the Finnish study with respect to destinations visited and duration of time abroad, variables which have been associated with both the probability of acquiring travellers' diarrhea and of isolating particular classes of organism (6, 9) .
It is difficult to make comparisons between studies with respect to the overall proportion of persons infected with one or more organisms because of differences in laboratory procedures and reporting methods. Our laboratory routinely reports the presence of Blastocystis hominis, for example, and this alone may be responsible for the discrepancy between our observation of an overall infection rate of 41.2% compared with the 26.7% reported by Kyronseppa and Peltola (6) and 14.1% described by Jedlicka (7) .
It is apparent that there are differences between retumed travellers and the Canadian population at large, with respect to frequency of isolation of one or more organisms. Parasite prevalences were estimated by Gyorkos (14) based on isolations from Canadian provincial laboratories. An overall parasite prevalence rate (protozoa and worms) of 16.4% was observed, in contrast to the 39.7% observed in the present study (29.6% excluding B hominis). While it was unclear if Gyorko's data included B hominis, it is evident that a substantially larger proportion of retumed travellers than the Canadian population at large show evidence of exposure to a fecally contaminated environment.
It is surprising that we found no association between organism isolation and the use of medications at any time. Possible explanations include poor recall of medications taken, or that organisms likely to be affected by medications had been treated prior to the retum to Canada, and/ or that organisms had been excreted prior to the ITC visit, or that ETEC, which we did not study, is the organism most likely to be affected by commonly taken medications. Many of the persons who had diarrhea took antibiotics while abroad, and some of them may have been infected by Clostridiwn difficile. While C dijficile toxin was not found in any of the persons studied, this test was not routinely ordered on persons with diarrhea for whom a pathogen was not found. Further investigation of the role of C dijficile in diarrhea among returned travellers would be of interest.
The observation that pathogens were less likely to be isolated from persons whose diarrhea had onset or persisted after returning to Canada than persons who experienced diarrhea only while abroad , is surprising. It is possible, however, that this observation might be confounded by the length of delay between symptom onset and clinic visit. However, controlling for elapsed time between returning to Canada and clinic visit did not affect this relationship. The other possibility is that persons with diarrhea continuing or beginning after returning to Canada may have been suffering from ETEC, which we did not study.
Finally, as only 19.4% of persons were found to be infected with pathogens, despite the high proportion of persons who had had diarrhea, the data suggest that routine stool screening for international travellers is of limited use. Further studies are needed to establish the best predictors of pathogen isolation so that rational, cost-effective laboratory testing can be facilitated.
CONCLUSION
We have described the prevalence of gastrointestinal infection found by laboratory procedures likely to be routinely performed by hospital and out-patient laboratories. While the findings may not be generalizable due to differences in laboratory procedures and patient travel patterns, there were striking similarities in the organism specific prevalences to those found in a clinic population in Finland. These similarities suggest that concordant rates for at least some organisms might be anticipated to be found among international travellers returning for care elsewhere in the developed world.
